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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To permit a display with high contrast 
with respect to a display device provided with both a reflective 

mode and a transmission mode. 

SOLUTION: A reflective electrode 3 is formed on a substrate 1 , a d " i& * m 



7. 1/4* 



!: J!* 



counter electrode 4 is formed on a substrate 2, and a vertical 
alignment liquid crystal layer 5 composed of a liquid crystal 
material exhibiting negative dielectric anisotropy, is held between 
the reflective electrode 3 and the counter electrode 4. A X/4 plate 7 ^^J^^SL 
is located on a surface of the substrate 2 at the rear of the side on 
which the counter electrode 4 is formed and a slow axis of the 7J4 
plate 7 is located being inclined 45° to a direction of a long axis of 
liquid crystal molecules under an applied voltage to the liquid 
crystal layer 5. Subsequently a polarizing plate 6 is located on a 
surface of the 1/4 plate 7 at the rear side of the substrate 2 and a 
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transmission axis of the polarizing plate 6 is made to coincide with the direction of the long axis of liquid 
crystal molecules at an applied voltage to the liquid crystal layer 5. 
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CLAIMS 



[Claim(s)] 

[Claim 1] On the other hand, have the substrate and the another side substrate with which the counterelectrode was 
formed which have the field which has a reflex function and a transparency function, and it sets to said liquid 
crystal display with which the liquid crystal layer was pinched between the substrate and said another side substrate 
on the other hand. The 1st polarization means formed in the field opposite to the liquid crystal layer of said another 
side substrate, The liquid crystal display characterized by having the 1st phase contrast plate prepared between the 
2nd polarization means formed in said field opposite to the liquid crystal layer of a substrate on the other hand, said 
1st polarization means, and said liquid crystal layer, and the 2nd phase contrast plate prepared between said 2nd 
polarization means and said liquid crystal layers. 

[Claim 2] It is the liquid crystal display according to claim 1 characterized by setting the retardation of said 1st 
phase contrast plate and said 2nd phase contrast plate as lambda/4 conditions when the liquid crystal molecule of 
said liquid crystal layer has turned to the perpendicular direction of a substrate side in general and there is almost 
no retardation of said liquid crystal layer. 

[Claim 3] It is the liquid crystal display according to claim 1 characterized by setting the retardation of said 1st 
phase contrast plate as conditions (lambda/4-alpha) when the liquid crystal molecule of said liquid crystal layer has 
turned to the perpendicular direction of a substrate side in general and the retardation of the liquid crystal layer of 
said reflective field is alpha. 

[Claim 4] When the liquid crystal molecule of said liquid crystal layer has turned to the perpendicular direction of a 
substrate side in general and the retardation of the liquid crystal layer of said reflective field is [ the retardation of 
the liquid crystal layer of alpha and said transparency field ] beta The liquid crystal display according to claim 1 
characterized by setting the retardation of said 1st phase contrast plate as conditions (lambda/4-alpha), and setting 
the retardation of said 2nd phase contrast plate as conditions (lambda / 4- (beta- alpha)). 

[Claim 5] The liquid crystal display according to claim 1 to 4 characterized by for said 1st phase contrast plate and 
the 2nd phase contrast plate consisting of lambda/4 plate, and for the include angle of the transparency shaft of said 
1st polarization means and said 1st phase contrast plate to make being 45 degrees, and the include angle of the 
transparency shaft of said 2nd polarization means and said 2nd phase contrast plate to make being 45 degrees. 
[Claim 6] In the liquid crystal display with which it has the substrate and the another side substrate with which the 
counterelectrode was formed with which the reflector was formed, and the perpendicular orientation liquid crystal 
layer using the liquid crystal ingredient in which said dielectric constant anisotropy negative to between a substrate 
and said another side substrates on the other hand is shown was pinched on the other hand It is the liquid crystal 
display which has the polarizing plate prepared in the field opposite to said liquid crystal layer of said another side 
substrate, and said polarizing plate and lambda/4 plate formed between said reflectors, and is characterized by 
setting up the delay shaft of the lambda/4 aforementioned plate in the direction leaned 45 degrees to the 
transparency shaft of said polarizing plate. 

[Claim 7] The liquid crystal display according to claim 6 characterized by having an optical compensation layer 
between said reflectors and said polarizing plates. 

[Claim 8] On the other hand, it has the substrate and the another side substrate with which the counterelectrode was 
formed which have the reflective field in which the reflector was formed, and the transparency field in which the 
transparent electrode was formed. In the liquid crystal display with which the perpendicular orientation liquid 
crystal layer using the liquid crystal ingredient in which said dielectric constant anisotropy negative to between a 
substrate and said another side substrates on the other hand is shown was pinched The 1st polarizing plate prepared 
in the field opposite to said liquid crystal layer of said another side substrate, The 2nd polarizing plate prepared in 
said field opposite to said liquid crystal layer of a substrate on the other hand, Said 1st polarizing plate and the 1st 
lambda/4 plate prepared between said liquid crystal layers, It has said 2nd polarizing plate and the 2nd lambda/4 
plate prepared between said liquid crystal layers. The transparency shaft of said 1st polarizing plate and the 2nd 
polarizing plate It is the liquid crystal display characterized by being set up in the same direction and setting up the 
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delay shaft of said 1st lambda/4 plate and the 2nd lambda/4 plate in the direction which is the same direction and 
was respectively leaned 45 degrees to the transparency shaft of said 1st polarizing plate and the 2nd polarizing 
plate. 

[Claim 9] The liquid crystal display according to claim 8 characterized by having the optical compensation layer of 
at least one sheet between the 1st aforementioned polarizing plate and the 2nd polarizing plate. 
[Claim 10] The liquid crystal display according to claim 6 to 9 characterized by adding chiral material into the 
liquid crystal ingredient in which said negative dielectric constant anisotropy is shown. 

[Claim 11] The liquid crystal display according to claim 10 characterized by carrying out orientation processing so 
that said liquid crystal layer may serve as 90-degree twist. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display with which the reflective mold liquid 
crystal display and reflective mold which are used for OA equipment, such as a word processor and a personal 
computer, portable information devices, such as an electronic notebook, or the camcorder/movie equipped with the 
liquid crystal display monitor, and a transparency mold are combined. 
[0002] 

[Description of the Prior Art] Since a liquid crystal display does not emit light itself unlike CRT (Braun tube) or EL 
(electroluminescence), the transparency mold liquid crystal display which installs a back light in the tooth back of a 
liquid crystal display component, and illuminates it is used. However, in the portable information device with many 
opportunities to use outdoors and always carrying, in order that a back light may usually consume 50% or more of 
the total power consumption of a liquid crystal display, the reflective mold liquid crystal display which installs a 
reflecting plate instead of a back light, and displays only by the ambient light is also realized. 

[0003] In order not to use a polarizing plate besides using a polarizing plate called TN (Twisted Nematic) mode and 
STN (super twisted nematic) mode which are widely used for the display mode used with a reflective mold liquid 
crystal display with the current transparency mold a type, development is performed briskly in recent years, for 
example, the phase transition mold guest host mode in which a bright display is realizable is also indicated by JP,4- 
75022, A and Japanese Patent Application No. No. 228365 [ seven to ]. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since phase transition mold guest host mode displays using 
the light absorption of coloring matter in the liquid crystal layer which distributed a liquid crystal molecule and 
coloring matter, contrast cannot be taken enough, but compared with the liquid crystal display of the type using 
polarizing plates, such as TN (Twisted Nematic) mode and STN (super twisted nematic) mode, display grace gets 
remarkably bad. 

[0005] Moreover, in the case of the liquid crystal display of parallel orientation or twist orientation, the liquid 
crystal molecule near the core of a liquid crystal layer inclines perpendicularly to a substrate side at the time of 
electrical-potential-difference impression, but Since the liquid crystal molecule near an orientation film front face 
does not become perpendicular to a substrate even if it impresses an electrical potential difference, the rate of a 
birefringence of a liquid crystal layer is far from 0, in the case of the display mode which performs a black display 
at the time of electrical-potential-difference impression, cannot display sufficient black because of the birefringence 
of a liquid crystal layer, and cannot acquire sufficient contrast. 

[0006] The liquid crystal display in TN mode and STN mode is also hard to be referred to as having display grace 
sufficient in respect of brightness or contrast by current, and improvement in display grace, such as the further raise 
in brightness and improvement in contrast, is called for. Moreover, when a surrounding light of a reflective mold 
liquid crystal display is dark, it has the fault that the reflected light used for a display falls and visibility falls 
extremely, and on the other hand, the transparency mold liquid crystal display had with this the problem to which 
the visibility under fine weather with a conversely very bright ambient light etc. falls. 
[0007] 

[Means for Solving the Problem] On the other hand, invention according to claim 1 has the substrate and the 
another side substrate with which the counterelectrode was formed which have the field which has a reflex function 
and a transparency function, and sets them to said liquid crystal display with which the liquid crystal layer was 
pinched between the substrate and said another side substrate on the other hand. The 1st polarization means formed 
in said field opposite to the liquid crystal layer of a substrate on the other hand, It is characterized by having the 1st 
phase contrast plate prepared between the 2nd polarization means formed in the field opposite to the liquid crystal 
layer of said another side substrate, said 1st polarization means, and said liquid crystal layer, and the 2nd phase 
contrast plate prepared between said 2nd polarization means and said liquid crystal layers. 
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[0008] Invention according to claim 2 is characterized by setting the retardation of said 1st phase contrast plate and 
said 2nd phase contrast plate as lambda/4 conditions, when the liquid crystal molecule of said liquid crystal layer 
has turned to the perpendicular direction of a substrate side in general and there is almost no retardation of said 
liquid crystal layer. Invention according to claim 3 is characterized by setting the retardation of said 2nd phase 
contrast plate as conditions (lambda/4-alpha), when the liquid crystal molecule of said liquid crystal layer has 
turned to the perpendicular direction of a substrate side in general and the retardation of the liquid crystal layer of 
said reflective field is alpha. 

[0009] When the liquid crystal molecule of said liquid crystal layer has turned to the perpendicular direction of a 
substrate side in general, invention according to claim 4 When the retardation of the liquid crystal layer of said 
reflective field is [ the retardation of the liquid crystal layer of alpha and said transparency field ] beta It is 
characterized by setting the retardation of said 1st phase contrast plate as conditions (lambda / 4- (beta-alpha)), and 
setting the retardation of said 2nd phase contrast plate as conditions (lambda/4-alpha). Invention according to claim 
5 is characterized by for said 1st phase contrast plate and the 2nd phase contrast plate consisting of lambda/4 plate, 
and for the include angle of the transparency shaft of said 1st polarization means and said 1st phase contrast plate to 
make being 45 degrees, and the include angle of the transparency shaft of said 2nd polarization means and said 2nd 
phase contrast plate to make being 45 degrees. 

[0010] On the other hand, invention according to claim 6 has the substrate and the another side substrate with 
which the counterelectrode was formed with which the reflector was formed. In the liquid crystal display with 
which the perpendicular orientation liquid crystal layer using the liquid crystal ingredient in which said dielectric 
constant anisotropy negative to between a substrate and said another side substrates on the other hand is shown was 
pinched It has the polarizing plate prepared in the field opposite to said liquid crystal layer of said another side 
substrate, and said polarizing plate and lambda/4 plate formed between said reflectors, and the delay shaft of the 
lambda/4 aforementioned plate is characterized by being set up in the direction leaned 45 degrees to the 
transparency shaft of said polarizing plate. Invention according to claim 7 is characterized by having an optical 
compensation layer between said reflectors and said polarizing plates. 

[001 1] On the other hand, invention according to claim 8 has the substrate and the another side substrate with 
which the counterelectrode was formed which have the reflective field in which the reflector was formed, and the 
transparency field in which the transparent electrode was formed. In the liquid crystal display with which the 
perpendicular orientation liquid crystal layer using the liquid crystal ingredient in which said dielectric constant 
anisotropy negative to between a substrate and said another side substrates on the other hand is shown was pinched 
The 1st polarizing plate prepared in said field opposite to said liquid crystal layer of a substrate on the other hand, 
The 2nd polarizing plate prepared in the field opposite to said liquid crystal layer of said another side substrate, 
Said 1st polarizing plate and the 1st lambda/4 plate prepared between said liquid crystal layers, It has said 2nd 
polarizing plate and the 2nd lambda/4 plate prepared between said liquid crystal layers, and the transparency shaft 
of said 1st polarizing plate and the 2nd polarizing plate is set up in the same direction. The delay shaft of said 1st 
lambda/4 plate and the 2nd lambda/4 plate in the same direction And it is characterized by being set up in the 
direction leaned 45 degrees to the transparency shaft of said 1st polarizing plate and the 2nd polarizing plate. 
[0012] Invention according to claim 9 is characterized by having the optical compensation layer of at least one 
sheet between the 1st aforementioned polarizing plate and the 2nd polarizing plate. Invention according to claim 10 
is characterized by adding chiral material into the liquid crystal ingredient in which said negative dielectric constant 
anisotropy is shown. Invention according to claim 1 1 is characterized by carrying out orientation processing so that 
said liquid crystal layer may serve as 90-degree twist. 

[0013] The operation by this invention is explained below. According to the liquid crystal display of this invention 
according to claim 1, in the reflective mode which displays by the reflected light of a field which has a reflex 
function The retardation (rate of a birefringence) of the direction of a watcher of a liquid crystal layer is 0 (in 
perpendicular orientation mode). If it is in an electrical-potential-difference impression condition, in case the 
linearly polarized light which penetrated the 1st polarization means will penetrate the 1st phase contrast plate and 
liquid crystal layer, will reflect, will pass a liquid crystal layer and the 1st phase contrast plate again and will carry 
out incidence to the 1st polarization means in an initial orientation condition and parallel orientation mode Since 
there are many polarization components which intersect perpendicularly with the transparency shaft of the 1st 
polarization means, if a dark display is attained and retardation arises in the direction of a watcher In case the 
linearly polarized light which penetrated the 1st polarization means penetrates the 1st phase contrast plate and 
liquid crystal layer, reflects, passes a liquid crystal layer and the 1st phase contrast plate again and carries out 
incidence to the 1st polarization means Since it has the polarization component which is parallel to the transparency 
shaft of the 1st polarization means, the clear display which has the gradation corresponding to each retardation 
becomes possible. 

[0014] In the transparent mode which displays by the transmitted light of a field which has a transparency function 
If the retardation of the direction of a watcher of a liquid crystal layer is about 0, the linearly polarized light which 
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passed the 2nd polarization means If a dark display is attained and retardation becomes large in the direction of a 
watcher since there are many polarization components which intersect perpendicularly with the transparency shaft 
of the 1st polarization means in case the 2nd phase contrast plate, a liquid crystal layer, and the 1st phase contrast 
plate are passed and incidence is carried out to the 1 st polarization means In case the linearly polarized light which 
passed the 2nd polarization means passes the 2nd phase contrast plate, a liquid crystal layer, and the 1st phase 
contrast plate and carries out incidence to the 1st polarization means, since it has the polarization component which 
is parallel to the transparency shaft of the 1st polarization means, the clear display which has the gradation 
corresponding to each retardation becomes possible. Therefore, when reflective mode and the transparent mode are 
used together, even if a dark display is attained at coincidence and it both uses together, the high display of contrast 
is attained. A gradation display is attained by furthermore changing a retardation value with an electrical potential 
difference. 

[0015] In the reflective mode which displays by the reflected light of a field which has a reflex function according 
to the liquid crystal display of this invention according to claim 2, the circular polarization of light carries out 
incidence, and it becomes the circular polarization of light which reflected in the field which has a reflex function 
and the hand of cut reversed, and in the condition that no birefringence by the liquid-crystal layer is almost in the 
direction of a watcher, if the 1st phase-contrast plate is passed, it will become the linearly polarized light which 
intersects perpendicularly with the transparency shaft of the 1st polarization means. In the reflective field of this 
liquid crystal display, since it works as an optical isolator, it becomes little dark display of optical leakage. 
[0016] Moreover, in the condition that the birefringence by the liquid crystal layer occurs in the direction of a 
watcher, in case the light which carried out incidence to the 1st polarization means reflects and incidence is again 
carried out to the 1st polarization means by changing the retardation, a polarization component parallel to the 
transparency shaft of the 1st polarization means arises, and since incidence is carried out, it becomes a gradation 
display or possible clear display. 

[0017] At the transparent mode which displays by the transmitted light of a field which has a transparency function 
next, in the condition that no birefringence by the liquid crystal layer is almost in the direction of a watcher, it 
becomes the linearly polarized light which the circular polarization of light carries out incidence to a liquid crystal 
layer, and the circular polarization of light is saved at the time of liquid crystal layer passage, passes the 1st phase 
contrast plate, and intersects perpendicularly with the transparency shaft of the 1st polarization means, and becomes 
little dark display of optical leakage. Moreover, in the condition that the birefringence by the liquid crystal layer 
occurs in the direction of a watcher, it becomes a polarization component parallel [ since the retardation changes ] 
to the transparency shaft of the 1st polarization means in case the light which carried out incidence from the 2nd 
polarization means carries out incidence to the 1st polarization means, and since incidence is carried out, it 
becomes the clear display in which a gradation display is possible. 

[0018] Therefore, even when reflective mode and the transparent mode are used together, the condition of the 
liquid crystal molecule at the time of a dark display is the same, the dark display which does not have optical 
leakage in coincidence is attained, and no matter ambient-light reinforcement may be in what condition, the high 
display of contrast is realized as a reflective mold, a transparency mold, or a mold in two ways. 
[0019] Even when the retardation which remains when the display mode by which parallel orientation processing 
was carried out, and perpendicular orientation processing or a pre tilt angle is large according to the liquid crystal 
display of this invention according to claim 3 cannot be disregarded, the high display of contrast is realized as a 
reflective mold. In reflective mode, the elliptically polarized light by the retardation which remains from the 
circular polarization of light deviated carries out incidence to a liquid crystal layer. A liquid crystal layer is passed 
and it becomes the circular polarization of light which turned into the circular polarization of light, reflected in the 
field which has a reflex function, and the hand of cut reversed. When passing a liquid crystal layer and carrying out 
outgoing radiation from a liquid crystal layer, it becomes the elliptically polarized light [ circular polarization of 
light ] shifted. The elliptically polarized light at this time is in the condition from which the time of incidence and a 
phase shifted 90 degrees. For this reason, if the 1st phase contrast plate is passed, it will become the linearly 
polarized light which intersects perpendicularly with the transparency shaft of the 1st polarization means. In the 
reflective field of this liquid crystal display, since it works as an optical isolator, it becomes little dark display of 
optical leakage. 

[0020] Therefore, even when the retardation which remains cannot be disregarded, the high display of contrast is 
realized as a reflective mold. When reflective mold displaying becomes main when the area of a reflector is larger 
than the area of a transparency electrode, the phase contrast plate 10 shown with an operation gestalt does not 
matter with lambda/4 plate. 

[0021] Even when the retardation which remains when the display mode by which parallel orientation processing 
was carried out, and perpendicular orientation processing or a pre tilt angle is large according to the liquid crystal 
display of this invention according to claim 4 cannot be disregarded, the high display of contrast is realized as a 
reflective mold, a transparency mold, or a mold in two ways. In reflective mode, the elliptically polarized light by 
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the retardation which remains from the circular polarization of light deviated carries out incidence to a liquid 
crystal layer. A liquid crystal layer is passed and it becomes the circular polarization of light which turned into the 
circular polarization of light, reflected in the field which has a reflex function, and the hand of cut reversed. When 
passing a liquid crystal layer and carrying out outgoing radiation from a liquid crystal layer, it becomes the 
elliptically polarized light [ circular polarization of light ] shifted. The elliptically polarized light at this time is in 
the condition from which the time of incidence and a phase shifted 90 degrees. For this reason, if the 1st phase 
contrast plate is passed, it will become the linearly polarized light which intersects perpendicularly with the 
transparency shaft of the 1st polarization means. In the reflective field of this liquid crystal display, since it works 
as an optical isolator, it becomes little dark display of optical leakage. 

[0022] next, in the transparent mode which displays by the transmitted light of a field which has a transparency 
function In the condition that there is almost no birefringence by the liquid crystal layer in the direction of a 
watcher Since the 2nd phase contrast plate is set up so that it may become the outgoing radiation light in reflective 
mode, and the elliptically polarized light of the same condition and elliptically polarized light with the phase 
contrast carries out incidence when outgoing radiation of the liquid crystal layer is carried out, when the 1st phase 
contrast plate is passed, it becomes the linearly polarized light which intersects perpendicularly with the 
transparency shaft of the 1st polarization means, and becomes little dark display of optical leakage. Therefore, even 
when the retardation which remains cannot be disregarded, the high display of contrast is realized as a reflective 
mold, a transparency mold, or a mold in two ways. 

[0023] When the retardation which remains can be disregarded according to the liquid crystal display of this 
invention according to claim 5, incidence of the circular polarization of light can be carried out to a liquid crystal 
layer with the easiest configuration. 

[0024] According to the liquid crystal display of this invention according to claim 6, at the time of no electrical- 
potential-difference impressing [ of a liquid crystal layer ], the rate of a birefringence of a liquid crystal layer is 
about 0, black level good at the time of no electrical-potential-difference impressing is obtained, and the contrast of 
a display improves. According to the liquid crystal display of this invention according to claim 8, it is used as a 
transparency mold liquid crystal display displayed using the light which penetrates the transparent electrode 8 with 
high permeability using a back light when a surrounding light is dark. When an ambient light is bright, a display 
becomes possible as a reflective mold liquid crystal display displayed using the reflected light in the reflector 3 
formed by the comparatively high film of the rate of a light reflex, and even if it uses a transparency mold and a 
reflective mold together further, the high display of contrast is attained by a perfect black display being performed 
to coincidence. The explanation is given below. 

[0025] Generally, there is a display mode of the normally black (it is called Following NB) which used the 
birefringence for the mold liquid crystal display both for transparency reflective, and a normally white (it is called 
Following NW). In NW, the applied voltage to the liquid crystal layer which becomes white to eel gap change 
changes at NB to the applied voltage to the liquid crystal layer which becomes black to eel gap change changing. 
Therefore, in NW, since a contrast ratio changes with eel gap change remarkably, highly precise eel gap control is 
needed. It receives, and in NB, change of the contrast ratio by eel gap change is hardly generated, but the margin to 
eel gap control becomes large. 

[0026] Since it becomes a sunspot when a defect arises for a TFT component and it is not impressed by the pixel 
electrode, a defect stops moreover, being conspicuous. Therefore, since the mold display both for transparency 
reflective of NB is efficiently manufactured in respect of industrial engineering according to this invention, the high 
display of contrast can realize the basis of any ambient lights easily. 

[0027] The refractive-index anisotropy generated in the direction of incidence and the viewing-angle direction of 
light of the liquid-crystal layer 5 can compensate, and, according to claim 7 and the liquid crystal display according 
to claim 9 of this invention, the fall of contrast which depends in the direction of incidence and the viewing-angle 
direction of light can prevent by preparing an optical compensation layer which compensates the effect resulting 
from the refractive-index anisotropy of the liquid-crystal molecule generated in the direction of incidence and the 
viewing-angle direction of light of the liquid-crystal layer 5. 

[0028] According to the liquid crystal display of this invention according to claim 10, revolution of the liquid 
crystal molecule at the time of electrical-potential-difference impression should be stabilized by adding chiral 
material in the perpendicular orientation liquid crystal layer using the liquid crystal ingredient in which a negative 
dielectric anisotropy is shown, and making it circle in a liquid crystal molecule at the time of electrical-potential- 
difference impression. Furthermore, when giving the direction of rubbing of a vertical substrate in addition to the 
same direction, since the locus of orientation processing is no longer the same direction, eye a muscle stops being 
able to be conspicuous easily. 

[0029] According to the liquid crystal display of this invention according to claim 11, the retardation generated 
since the direction where the liquid crystal molecule near a substrate inclined is making the include angle of 90 
degrees mutually near the up-and-down substrate, although retardation occurs in the inclination direction of a liquid 
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crystal molecule when an abundance inclination is carried out to a substrate and orientation is carried out can be 
negated for the disclination prevention at the time of electrical-potential-difference impression, and the black 
display with little leakage light is obtained. 
[0030] 

[Embodiment of the Invention] (Operation gestalt 1) The operation gestalt 1 of this invention is explained using 
drawing 1 . A reflector 3 is formed in a substrate 1 with an ingredient with high reflection factors, such as 
aluminum and Ta, a counterelectrode 4 is formed in a substrate 2, and the liquid crystal layer 5 which consists of a 
liquid crystal ingredient which shows a negative dielectric constant anisotropy between a reflector 3 and a 
counterelectrode 4 is pinched. 

[0031] The orientation film (not shown) of a perpendicular stacking tendency is formed in the front face which 
touches the liquid crystal layer 5 of a reflector 3 and a counterelectrode 4, respectively, and orientation processing 
of rubbing etc. is performed on one [ at least ] orientation film after spreading of the orientation film. By orientation 
processing of rubbing to the orientation film of a perpendicular stacking tendency etc., the liquid crystal molecule 
of the liquid crystal layer 5 has the tilt angle of 0.1 to about 5 degrees to the perpendicular direction of a substrate 
side. 

[0032] Since the liquid crystal ingredient in which a negative dielectric constant anisotropy is shown is used for the 
liquid crystal layer 5, if an electrical potential difference is impressed between a reflector 3 and a counterelectrode 
4, a liquid crystal molecule will incline toward a substrate side and a parallel direction. Although the reflector 3 is 
used here as an electrode which impresses an electrical potential difference to the liquid crystal layer 5, a reflector 
and an electrode are good also as a laminated structure of another film, for example, the reflecting plate of 
aluminum, and the transparent electrode of ITO. 

[0033] As a liquid crystal ingredient of the liquid crystal layer 5, the liquid crystal ingredient which has the 
refractive-index anisotropy of Ne(refractive index to abnormality light) =1.5546, No(refractive index to forward 
Tsunemitsu) =1.4773, and deltaN(Ne-No) =0.0773 was used, lambda/4 plate 7 is arranged in the near opposite field 
in which the counterelectrode 4 of a substrate 2 was formed, and the delay shaft of lambda/4 plate 7 is arranged so 
that 45 degrees may be leaned to the direction of a major axis of the liquid crystal molecule when impressing an 
electrical potential difference to the liquid crystal layer 5. 

[0034] lambda/4 plate 7 changes the linearly polarized light into the circular polarization of light, and changes the 
circular polarization of light into the linearly polarized light. Although lambda/4 plate 7 was formed in the near 
opposite field in which the counterelectrode 4 of a substrate 2 was formed, it may be formed between a reflector 3 
and a substrate 2. 

[0035] Moreover, lambda/4 plate 7 can be stuck on a substrate side, or the way united with the polarizing plate 6 
can hold down a manufacturing cost. Next, in the substrate 2 of lambda/4 plate 7, a polarizing plate 6 is formed in 
the field of the opposite side, and it is arranged so that 45 degrees of transparency shafts of a polarizing plate 6 may 
be leaned to the delay shaft of lambda/4 plate 7. 

[0036] Drawing 7 (a) shows the top view of the active-matrix substrate of the operation gestalt 1, and drawing 7 (b) 
shows the sectional view of the F-F cross section of drawing 7 (a). This active-matrix substrate is equipped with the 
gate wiring 21, the data wiring 22, a driver element 23, the drain electrode 24, the auxiliary capacity electrode 25, 
gate dielectric film 26, the insulating substrate 27, the contact hole 28, the interlayer insulation film 29, and the 
reflector 30. 

[0037] It connects as electrically as the drain electrode 24, and the auxiliary capacity electrode 25 is superimposed 
on the auxiliary capacity wiring 32 through gate dielectric film 26, and forms auxiliary capacity. The contact hole 
28 is established in the interlayer insulation film 29, in order to connect the auxiliary capacity electrode 25 with 
reflection 30. 

[0038] The transparency condition of the light in the liquid crystal display of the operation gestalt 1 is explained 
using drawing 13 . Drawing 13 (a) shows the case where it is the black display to which the electrical potential 
difference is not impressed to the liquid crystal layer, drawing 13 R> 3 (b) shows the case where it is the white 
display by which the electrical potential difference was impressed to the liquid crystal layer, and the reflector 3 is 
formed in Hidari's field in each drawing. 

[0039] Drawing 13 (a) explains a black display. The incident light which entered from polarizing plate 6 front face 
from the drawing 13 (a) bottom turns into the linearly polarized light which was in agreement with the transparency 
shaft of a polarizing plate, after passing along a polarizing plate 6, and incidence is carried out to lambda/4 plate 7. 
[0040] lambda/4 plate 7 is arranged so that the transparency shaft orientations of a polarizing plate 6 and the delay 
shaft orientations of lambda/4 plate 7 may become 45 degrees, and the light which passed lambda/4 plate 7 turns 
into the circular polarization of light. When electric field are not being impressed to the liquid crystal layer 5, the 
liquid crystal layers 5 using the liquid crystal ingredient in which a negative dielectric constant anisotropy is shown 
of the refractive-index anisotropy of the liquid crystal layer 5 to the light in which the liquid crystal molecule is 
carrying out orientation almost perpendicularly from the substrate side and which carries out incidence are very 
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few, and the phase contrast produced when light penetrates the liquid crystal layer 5 is about 0. 
[0041] Therefore, the light of the circular polarization of light which passed lambda/4 plate 7 penetrates the liquid 
crystal layer 5, without breaking down the circular polarization of light, and is reflected with the reflector 3 on one 
substrate 1. The light of the reflected circular polarization of light penetrates the liquid crystal layer 5 to the 
substrate 2-way, and incidence is again carried out to lambda/4 plate 7 with the circular polarization of light. 
[0042] After the circular polarization of light by which incidence was carried out to lambda/4 plate 7 passes 
lambda/4 plate 7, it turns into the linearly polarized light of the direction which intersects perpendicularly with the 
transparency shaft orientations of a polarizing plate 6, and incidence is carried out to a polarizing plate 6. The 
linearly polarized light which passed lambda/4 plate 7 is the linearly polarized light of the direction which 
intersects perpendicularly with the transparency shaft of a polarizing plate 6, is absorbed with a polarizing plate 6 
and penetrated. Thus, it becomes a black display when not impressing an electrical potential difference to the liquid 
crystal layer 5. 

[0043] Next, drawing 3 (b) explains a white display. Drawing 3 (b) is the case where an electrical potential 
difference is impressed to the liquid crystal layer 5, is the drawing 3 (a) identitas and omits explanation until it 
passes lambda/4 plate 7. 

[0044] If an electrical potential difference is impressed to the liquid crystal layer 5, the circular polarization of light 
from lambda/4 plate 7 which the liquid crystal molecule which was carrying out orientation perpendicularly from 
the substrate side inclined to the substrate side and the horizontal direction, and carried out incidence to the liquid 
crystal layer 5 It becomes elliptically polarized light by the birefringence of a liquid crystal molecule, after being 
reflected with a reflector 3, polarization changes in the liquid crystal layer 5 further, also after passing along 
lambda/4 plate 7, it does not become the linearly polarized light which intersects perpendicularly with the 
transparency shaft of a polarizing plate 6, but light penetrates through a polarizing plate 6. 
[0045] By adjusting the electrical potential difference impressed to the liquid crystal layer at this time, after 
reflecting, the quantity of light which can penetrate a polarizing plate 6 can be adjusted, and a gradation display is 
attained. Moreover, if the orientation condition of a liquid crystal molecule is changed so that an electrical potential 
difference may be impressed to the liquid crystal layer 5 from a reflector 3 and a counterelectrode 4 and the phase 
contrast of the liquid crystal layer 5 may become quarter-wave length conditions The circular polarization of light 
after passing along lambda/4 plate 7 turns into the linearly polarized light which intersects perpendicularly with the 
transparency shaft of a polarizing plate 6 when the liquid crystal layer 5 is passed and a reflector 3 is reached. After 
passing the liquid crystal layer 5 again and becoming the circular polarization of light, lambda/4 plate 7 is passed, 
and it becomes the linearly polarized light parallel to the transparency shaft of a polarizing plate 6, and the reflected 
light which penetrates a polarizing plate 6 becomes max. 

[0046] Therefore, when the electrical potential difference is not impressed to the liquid crystal layer 5, if there is no 
birefringence in the liquid crystal layer 5, a black display is obtained and an electrical potential difference is 
impressed by the liquid crystal layer 5, with the applied voltage, the permeability of light will differ and a gradation 
display will be attained. 

[0047] In the liquid crystal display of the operation gestalt 1, the spectral-reflectance property at the time of 
vertical-incidence perpendicular light-receiving of the reflective mold liquid crystal display when setting phase 
contrast of d= 3.56 micrometers and a liquid crystal layer to ddeltaN=0.2752 for the eel gap of a liquid crystal layer 
is shown in drawing 4 . Here, drawing 4 is setting the part light reflex at the time of vertical-incidence 
perpendicular light-receiving to a reflecting plate simple substance to 100. 

[0048] As shown in drawing 4 , in the dark display which is not impressing the electrical potential difference to the 
liquid crystal layer 5, and the clear display at the time of electrical-potential-difference 3.25V impression, a 
sufficient contrast ratio called 50 or more is obtained in the 400 to 700nm wavelength region whole region. 
Moreover, when the applied voltage of the liquid crystal layer 5 is 3.25 V, the reflection factor which is about 40% 
is obtained, this is almost equivalent to the permeability of the used polarizing plate 6, and the use effectiveness of 
light is highly suitable for the reflective mold liquid crystal display. 

[0049] Drawing 5 shows the spectral-reflectance property at the time of vertical-incidence perpendicular light- 
receiving of the reflective mold liquid crystal display when setting phase contrast of d= 4.5 micrometers and a 
liquid crystal layer to ddeltaN=0.3479 for the eel gap of a liquid crystal layer in the operation gestalt 1. Therefore, 
in the reflective mold liquid crystal display which set to d= 4.5 micrometers the eel gap of the liquid crystal which 
shows a spectral -reflectance property to drawing 5 , a sufficient contrast ratio called 50 or more is obtained in the 
400 to 700nm wavelength region whole region in the dark display which is not impressing the electrical potential 
difference to the liquid crystal layer 5, and the clear display at the time of electrical-potential-difference 3 V 
impression. Moreover, when the applied voltage to the liquid crystal layer 5 is 3V, about 40% of reflection factor is 
obtained like a reflective mold liquid crystal display with a eel gap of d= 3.56 micrometers. 

[0050] A eel gap with a wavelength [ at the time of vertical-incidence perpendicular light-receiving of the reflective 
mold liquid crystal display of the operation gestalt 1 ] of 550nm and the relation of a contrast ratio are shown in 
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drawing 6 . Drawing 6 has impressed and measured the electrical potential difference with which the phase contrast 
ddeltan of liquid crystal fills quarter-wave length conditions. As shown in drawing 6 , in the reflective mold display 
of the operation gestalt 1, 500 or more contrast ratios are maintained with regards to the eel gap of a liquid crystal 
layer that there is nothing. 

[0051] Therefore, when impressing an electrical potential difference to the liquid crystal layer 5, it is possible to be 
able to display without the fall of a contrast ratio, as long as phase contrast ddeltan fulfills quarter-wave length 
conditions, and to set the eel gap d as arbitration. 

[0052] A gap of the include angle of the delay shaft of lambda/4 plate 7 at the time of making into 0 degree the case 
where 45 degrees of delay shafts of lambda/4 plate 7 are leaned to the transparency shaft of a polarizing plate 6 at 
drawing 12 , and the relation of a contrast ratio are shown. Here, if a gap of the include angle of the delay shaft of 
lambda/4 plate 7 is less than 3 degrees, 50 or more contrast ratios are obtained and the reflective mold liquid crystal 
display of a good display property can be made. 

[0053] Therefore, in the lamination of a polarizing plate and lambda/4 plate, even if the include angle of the delay 
shaft of lambda/4 plate 7 and the transparency shaft of a polarizing plate 6 shifts from the set point for a while, the 
display of high contrast is obtained. Here, although drawing 6 and drawing 7 have removed the effect of surface 
reflection of a panel, the effect of surface reflection of a panel cannot be disregarded at the time of actual use, but 
although the contrast ratio in that case is about 20, it serves as a value good as contrast of a reflective mold liquid 
crystal display. 

[0054] Since the retardation of a liquid crystal layer is made as for the liquid crystal display using the perpendicular 
orientation liquid crystal ingredient used with this operation gestalt to about 0 at the time of no electrical-potential- 
difference impressing, in the Nor Marie Black display, it can make a dark condition darker and can raise contrast. 
[0055] (Operation gestalt 2) The operation gestalt 2 of this invention is explained using drawing 2 . The same sign 
is added about the same configuration as the operation gestalt 1 . The reflector 3 formed in one substrate 1 with the 
ingredient with high reflection factors, such as aluminum and Ta, and the transparent electrode 8 formed with the 
ingredient with high permeability, such as ITO, are formed, a counterelectrode 4 is formed in a substrate 2, and the 
liquid crystal layer 5 which consists of a liquid crystal ingredient which shows a negative dielectric anisotropy 
between a reflector 3 and a transparent electrode 8, and a counterelectrode 4 is pinched. 

[0056] The orientation film (not shown) of a perpendicular stacking tendency is formed in the field which touches 
the liquid crystal layer 5 of a reflector 3, a transparent electrode 8, and a counterelectrode 4, respectively, and 
orientation processing of rubbing etc. is performed on one [ at least ] orientation film after spreading of the 
orientation film. The liquid crystal molecule of the liquid crystal layer 5 has the tilt angle of 0.1 to about 5 degrees 
to the perpendicular direction of a substrate side by orientation processing of rubbing to the orientation film of a 
perpendicular stacking tendency etc. 

[0057] Although the reflector 3 is used here as an electrode which impresses an electrical potential difference to a 
liquid crystal layer, it is good also as an electrode which extends a transparent electrode 8 on a reflector and 
impresses an electrical potential difference to the liquid crystal layer 5 in a reflective field, without using a reflector 
as an electrode. The liquid crystal ingredient which has the Ne=1.5546 [ same ] as the operation gestalt 1 and the 
refractive-index anisotropy of No=1.4773 as a liquid crystal ingredient of the liquid crystal layer 5 was used. 
[0058] lambda/4 plate 7 is arranged in the near opposite side in which the counterelectrode 4 of a substrate 2 was 
formed, and when an electrical potential difference is impressed to the liquid crystal layer 5, the delay shaft of 
lambda/4 plate 7 is arranged so that 45 degrees may be leaned to the direction of a major axis of a liquid crystal 
molecule, lambda/4 plate 10 is arranged in the near opposite side in which the reflector 3 and transparent electrode 
8 of a substrate 1 were formed, and the delay shaft of lambda/4 plate 10 is set up in the same direction as the delay 
shaft of lambda/4 plate 7. 

[0059] In the substrate 2 of lambda/4 plate 7, a polarizing plate 6 prepares in the field of the opposite side, a 
polarizing plate 9 prepares in the opposite side in the substrate 1 of lambda/4 plate 10, respectively, and the 
transparency shaft of a **** cage, a polarizing plate 6, and a polarizing plate 9 is set up so that 45 degrees may be 
leaned to the delay shaft of lambda/4 plate 7 and lambda/4 plate 10. 

[0060] Drawing 8 (a) shows the top view of the active-matrix substrate of the operation gestalt 2 of this invention, 
and drawing 8 (b) shows the sectional view of the A-A cross section of drawing 8 (a). The active-matrix substrate is 
equipped with the gate wiring 21, the data wiring 22, a driver element 23, the drain electrode 24, the auxiliary 
capacity electrode 25, gate dielectric film 26, the insulating substrate 27, the contact hole 28, the interlayer 
insulation film 29, the picture element electrode 30 for reflection, and the picture element electrode 31 for 
transparency. 

[0061] It connects as electrically as the drain electrode 24, and the auxiliary capacity electrode 25 is superimposed 
on the gate wiring 21 through gate dielectric film 26, and forms auxiliary capacity. The contact hole 28 is 
established in the interlayer insulation film 29, in order to connect the picture element electrode 31 for 
transparency, and the auxiliary capacity electrode 25. 
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[0062] This active-matrix substrate is equipped with the picture element electrode 30 for reflection, and the picture 
element electrode 31 for transparency into one picture element, and forms picture element electrode 30 part for 
reflection which reflects the light from the outside into one picture element, and picture element electrode 3 1 part 
for transparency which penetrates the light of a back light. 

[0063] The transparency condition of the light in the liquid crystal display of the operation gestalt 2 is explained 
using drawing 13 . 

[0064] Drawing 13 (a) shows the case where it is the black display which an electrical potential difference is 
impressed to the liquid crystal layer 5, and is not required, and drawing 13 (b) shows the case where it is the white 
display by which the electrical potential difference was impressed to the liquid crystal layer 5. 
[0065] The field which has a reflector 3 by drawing 13 is the same configuration as the reflective mold liquid 
crystal display of the operation gestalt 1, and since it can express as the same principle as the 1st reflective mold 
liquid crystal display when using as a reflective mold display, explanation is omitted. The condition of the light of a 
field that the transparent electrode 8 which is a field on the right of drawing 13 (a) and drawing 13 (b) was formed 
is explained. The light in which outgoing radiation was carried out by the light source (not shown) turns into the 
linearly polarized light which was in agreement with the transparency shaft of a polarizing plate 9 with the 
polarizing plate 9 from drawing 1313 (a) bottom. 

[0066] lambda/4 plate 10 is arranged so that the delay shaft orientations of the transparency shaft orientations of 
lambda/4 plate 10 and a polarizing plate 9 may become 45 degrees, and the light which passed lambda/4 plate 10 
turns into the circular polarization of light. When electric field have not occurred in the liquid crystal layer 5, the 
liquid crystal layers 5 using the liquid crystal ingredient in which a negative dielectric constant anisotropy is shown 
of the refractive-index anisotropy of the liquid crystal layer 5 to the light in which the liquid crystal molecule is 
carrying out orientation almost perpendicularly from the substrate side and which carries out incidence are very 
few, and the phase contrast produced when light penetrates the liquid crystal layer 5 is about 0. 
[0067] Therefore, the circular polarization of light by which outgoing radiation is carried out from lambda/4 plate 
10 penetrates the liquid crystal layer 5, without breaking down the circular polarization of light, and it carries out 
incidence to lambda/4 plate 7. The circular polarization of light which the delay shaft orientations of lambda/4 plate 
10 and the delay shaft orientations of lambda/4 plate 7 were in agreement, and carried out incidence to lambda/4 
plate 7 turns into the linearly polarized light of the direction which intersects perpendicularly with the transparency 
shaft orientations of a polarizing plate 9, and incidence is carried out to a polarizing plate 6. 
[0068] The linearly polarized light by which outgoing radiation was carried out from lambda/4 plate 7 is the 
linearly polarized light of the direction which intersects perpendicularly with the transparency shaft of a polarizing 
plate 6, it is absorbed with a polarizing plate 6 and light does not penetrate. Thus, it becomes a black display when 
not impressing an electrical potential difference to the liquid crystal layer 5. 

[0069] Next, drawing 13 (b) explains a white display. Drawing 13 (b) is the case where an electrical potential 
difference is impressed to a liquid crystal layer, is the same as that of drawing 13 (a), and omits explanation until 
light passes lambda/4 plate 10. 

[0070] If an electrical potential difference is impressed to the liquid crystal layer 5, the liquid crystal molecule of 
the liquid crystal layer 5 which was perpendicularly suitable from the substrate front face inclines to a substrate 
side and a horizontal direction, the circular polarization of light from lambda/4 plate 10 which carried out incidence 
to the liquid crystal layer turns into elliptically polarized light by the birefringence of the liquid crystal layer 5, and 
also after it passes lambda/4 plate 7, it will not turn into the linearly polarized light which intersects perpendicularly 
with the transparency shaft of a polarizing plate 6, but light will penetrate it through a polarizing plate 6. By 
adjusting the electrical potential difference impressed to the liquid crystal layer 5 at this time, the polarization 
condition of the light which carries out incidence can be changed into a polarizing plate 6, the quantity of light 
which penetrates a polarizing plate 6 is adjusted, and a gradation display is attained. 

[0071] Moreover, the circular polarization of light if an electrical potential difference is impressed to the liquid 
crystal layer 5 so that the phase contrast of the liquid crystal layer 5 may become 1/2 -wave conditions, after passing 
along lambda/4 plate 10 turns into the linearly polarized light which intersects perpendicularly with the 
transparency shaft of a polarizing plate 9 at the point of the one half of the eel thickness of the liquid crystal layer 5, 
and if the remaining liquid crystal layers 5 are passed, it will turn into the circular polarization of light. In order for 
most light by which incidence is carried out to a polarizing plate 6 since the circular polarization of light by which 
outgoing radiation is carried out from the liquid crystal layer 5 will turn into the linearly polarized light parallel to 
the transparency shaft of a polarizing plate 6 if lambda/4 plate 7 is passed to penetrate a polarizing plate 6, the 
transmitted light of a polarizing plate 6 becomes max. 

[0072] Therefore, with the operation gestalt 2, the amount of transparency of light is adjusted for the field of a 
reflector 3, and the field of a transparent electrode 8 by there being no birefringence in the liquid crystal layer 5, 
and a black display being obtained, and impressing an electrical potential difference to the liquid crystal layer 5, 
when the electrical potential difference is not impressed to the liquid crystal layer 5, and a gradation display is 
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attained. In the operation gestalt 2, the eel gap of d= 3.56 micrometers of a liquid crystal layer and the spectral 
transmittance property at the time of vertical-incidence perpendicular light-receiving in the transparency field of the 
mold liquid crystal display both for transparency reflective of phase contrast ddeltaN=0.2752 of a liquid crystal 
layer are shown in drawing 9 . Here, the spectral-reflectance property in a field with a reflector 3 is the same as that 
of drawing 4 . 

[0073] Drawing 9 is setting part light transmission at the time of vertical-incidence perpendicular light-receiving to 
air to 100. As shown in drawing 9 , in the black display which is not impressing the electrical potential difference to 
the liquid crystal layer 5, and the clear display at the time of electrical-potential-difference 5 V impression, 
sufficient contrast ratio is obtained from 400nm in the 700nm wavelength region whole region. Moreover, when the 
applied voltage to the liquid crystal layer 5 is 5V, the reflection factor which is about 30% is obtained, and this is 
about 80 percent of the permeability of the used polarizing plate 6. Also from this, the use effectiveness of light is 
high and this means of displaying is suitable for the mold liquid crystal display both for transparency reflective. 
[0074] Drawing 10 shows the spectral transmittance property at the time of vertical-incidence perpendicular light- 
receiving in the transparency field of the mold liquid crystal display both for transparency reflective when setting 
phase contrast of d= 4.5 micrometers and the liquid crystal layer 5 to ddeltaN=0.3479 for the eel gap of the liquid 
crystal layer 5 in the liquid crystal display of the operation gestalt 2. Like the mold liquid crystal display both for 
transparency reflective with a eel gap [ of drawing 9 ] of d= 3.56 micrometers, in the black display which is not 
impressing the electrical potential difference to the liquid crystal layer 5, and the clear display at the time of 
electrical-potential-difference 5 V impression, contrast ratio sufficient in the 400 to 700nm wavelength region 
whole region is obtained, and when the applied voltage to a liquid crystal layer is 5 V, about 40% of permeability is 
obtained. 

[0075] A eel gap with a wavelength [ at the time of vertical-incidence perpendicular light-receiving in the 
transparency field of the mold liquid crystal display both for transparency reflective of the operation gestalt 2 ] of 
550nm and the relation of a contrast ratio are shown in drawing 1 1 . Drawing 1 1 has impressed and measured the 
electrical potential difference with which the phase contrast ddeltan of liquid crystal fills 1/2-wave conditions. 
[0076] Thus, when using as a transparency mold liquid crystal display in the field of a transparent electrode 8 with 
regards to a eel gap that there is nothing and using as a reflective mold liquid crystal display in the field of 800 or 
more contrast ratios and a reflector 3, 500 or more contrast ratios are maintained. Therefore, it is possible to be able 
to display without the fall of a contrast ratio at the time of electrical-potential-difference impression, as long as 
phase contrast ddeltan fulfills 1/2-wave conditions, and to set the eel gap d as the liquid crystal layer 5 at arbitration 
at it. 

[0077] A gap of the include angle of the delay shaft of lambda/4 plate 7 at the time of making into 0 degree the case 
where 45 degrees of delay shafts of lambda/4 plate 7 are leaned to the transparency shaft of a polarizing plate 6 at 
drawing 12 , and the relation of a contrast ratio are shown. Here, if a gap of the include angle of the delay shaft of 
lambda/4 plate 7 is less than 3 degrees, when using it as a transparency mold liquid crystal display in the 
transparency field in which the transparent electrode 8 was formed, or when using it as a reflective mold liquid 
crystal display in the reflective field in which the reflector 3 was formed, both 50 or more contrast ratios will be 
obtained, and the mold liquid crystal display both for reflective mold transparency of a good display property will 
be obtained. 

[0078] Therefore, when a surrounding light is dark, it is used as a transparency mold liquid crystal display 
displayed using the light which penetrates a transparent electrode 8 using a back light, and when an ambient light is 
bright, a display becomes possible as a reflective mold liquid crystal display displayed using the reflected light in 
the reflector 3 formed by the comparatively high film of the rate of a light reflex. Therefore, even if it uses an 
ambient light using a back light, without using a back light when an ambient light is bright or uses both a back light 
and the reflected light by the case where a surrounding light is dark, by one panel, it becomes possible to use as a 
mold liquid crystal display both for transparency reflective which can be displayed. 

[0079] Therefore, by using a back light, if a surrounding light is dark like the conventional reflective mold liquid 
crystal display, the fault that sufficient display is not obtained is conquerable [ when an ambient light is brighter 
than the conventional transparency mold liquid crystal display, it is a part low power not using a back light and ] 
with the case where a surrounding light is dark. 

[0080] Since the retardation of a liquid crystal layer is made as for the liquid crystal display using the perpendicular 
orientation liquid crystal ingredient used with this operation gestalt to about 0 at the time of no electrical-potential- 
difference impressing, in the Nor Marie Black display, it can make a dark condition darker by a transparency 
display and reflective display, and can raise contrast. 

[0081] (Operation gestalt 3) The operation gestalt 3 of this invention is explained using the cross-section schematic 
diagram of drawing 3 . Explanation is omitted about the operation gestalt 1 and the operation gestalt 2, and a 
common configuration. The liquid crystal display of the operation gestalt 3 has lambda/4 plate 10 and the optical 
compensating plate 12 between a substrate 1 and a polarizing plate 9, and has lambda/4 plate 7 and the optical 
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compensating plate 1 1 between the substrate 2 and the polarizing plate 6. 

[0082] When the electrical potential difference is not impressed to the liquid crystal layer 5, orientation of the 
liquid crystal molecule of the liquid crystal layer 5 using the liquid crystal ingredient in which a negative dielectric 
constant anisotropy is shown is carried out almost perpendicularly from the substrate side, and there is no 
refractive-index anisotropy by the liquid crystal layer 5 from a substrate transverse plane. However, in using as a 
reflective mold liquid crystal display, in order that light may use not only a perpendicular direction but the light 
from other directions for a display to a substrate side, when the light of the direction of slant carries out incidence 
to the liquid crystal layer 5 to substrate sides, such as an ambient light, it is influenced of a refractive-index 
anisotropy. 

[0083] Moreover, the viewing-angle direction also comes to be influenced of the refractive-index anisotropy of the 
liquid crystal molecule of the liquid crystal layer 5 as the viewing-angle direction shifts from the perpendicular 
direction of a substrate side to a substrate front face, since it is not necessarily a perpendicular, and the fall of 
contrast generates it. Then, by forming the optical compensation layers 1 1 and 12 which compensate the effect 
resulting from the refractive-index anisotropy of the liquid crystal molecule generated in the direction of incidence 
and the viewing-angle direction of light of the liquid crystal layer 5, the refractive-index anisotropy generated in the 
direction of incidence and the viewing-angle direction of light of the liquid crystal layer 5 can be compensated, and 
the fall of contrast which depends in the direction of incidence and the viewing-angle direction of light can be 
prevented. 

[0084] moreover, when letting the pre tilt of a liquid crystal molecule lie down a little from the perpendicular 
direction of a substrate front face so that a liquid crystal molecule may incline to an one direction in the 
perpendicular orientation liquid crystal layer 5 at the time of electrical-potential-difference impression Since some 
refractive-index anisotropy occurs in a perpendicular direction to a substrate even if it is at the electrical-potential- 
difference time of not impressing [ of the perpendicular orientation liquid crystal layer 5 ], the contrast ratio seen 
from the perpendicular direction from the substrate front face also improves further by designing an optical 
compensation layer so that this refractive-index anisotropy may be compensated. 

[0085] The same effectiveness is acquired although the operation gestalt 3 explained lambda/4 plate and the optical 
compensation layer as another layer, and made in the same layer. Moreover, although two optical compensation 
layers, the optical compensation layer 1 1 and the optical compensation layer 12, were used with the operation 
gestalt 3, it is good only also as an optical compensation layer 11. 

[0086] Although the mold display both for transparency reflective explained with the operation gestalt 3, in the 
reflective mold liquid crystal display of the operation gestalt 1, the fall of a contrast ratio can be prevented by 
preparing an optical compensation layer so that the refractive-index anisotropy of the liquid crystal molecule of the 
liquid crystal layer 5 may be compensated between a polarizing plate 6 and a reflector 3. Moreover, with the 
operation gestalt 1 thru/or the operation gestalt 3, although the case of a white display and a black display was 
explained, the color filter of each color can be prepared in the correspondence part of a reflective field or a 
transparency field, and color display can also be performed. 

[0087] By adding chiral material in the perpendicular orientation liquid crystal layer 5 using the liquid crystal 
ingredient in which the negative dielectric constant anisotropy of the operation gestalt 1 thru/or the operation 
gestalt 3 is shown, at the time of electrical-potential-difference impression, it should be made to circle in a liquid 
crystal molecule, and revolution of the liquid crystal molecule at the time of electrical-potential-difference 
impression should be stabilized. Although retardation occurs in the inclination direction of a liquid crystal molecule 
when an abundance inclination is carried out [ as opposed to / for the disclination prevention at the time of 
electrical-potential-difference impression / the direction of a normal of a substrate side ] by carrying out orientation 
processing so that a liquid crystal layer may serve as 90-degree twist in that case and orientation is carried out 
Since the direction where the liquid crystal molecule near a substrate inclined is making the include angle of 90 
degrees mutually near the up-and-down substrate, the retardation to generate can be negated and the black display 
with little leakage light is obtained. 

[0088] Although the perpendicular stacking tendency liquid crystal which has a negative dielectric constant 
anisotropy is used for it, even if parallel stacking tendency liquid crystal is used for the operation gestalt 1 thru/or 
the operation gestalt 3, the same display is possible for it. That is, if parallel stacking tendency liquid crystal is used 
instead of perpendicular stacking tendency liquid crystal, in order that a liquid crystal molecule may be arranged in 
parallel with a substrate side at the time of no electrical-potential-difference impressing and a liquid crystal 
molecule may incline in the direction of a normal of a substrate side at the time of electrical-potential-difference 
impression, the liquid crystal display of the white display and the black display at the time of electrical-potential- 
difference impression to the time of no electrical-potential-difference impressing is obtained. In the black display 
using this parallel stacking tendency liquid crystal, litter DIN SHON which remains rather than the case of 
perpendicular stacking tendency liquid crystal increases with the liquid crystal molecule near a substrate. What is 
necessary is just to use together the phase contrast plate with which this is compensated, in order to perform a black 
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display perfect for this reason. 

[0089] What is necessary is to replace with lambda/4 plate 7, and just to arrange a phase contrast plate with the 
retardation of (lambda / 4-alpha) in reflective mode, in the liquid crystal layer in the condition that the liquid crystal 
molecule has turned to the perpendicular direction of a substrate side in general, when the retardation of alpha 
remains. 

[0090] In reflective mode, the elliptically polarized light [ circular polarization of light ] shifted by the retardation 
in which the liquid crystal layer remains carries out incidence to a liquid crystal layer. A liquid crystal layer is 
passed and it becomes the circular polarization of light which turned into the circular polarization of light, reflected 
in the field which has a reflex function, and the hand of cut reversed. When passing a liquid crystal layer and 
carrying out outgoing radiation from a liquid crystal layer, it becomes the elliptically polarized light [ circular 
polarization of light ] shifted. The elliptically polarized light at this time has a phase in the condition of having 
shifted 90 degrees, at the time of incidence. If a phase contrast plate is passed, it will become the linearly polarized 
light which intersects perpendicularly with the transparency shaft of a polarizing plate 6. 

[0091] Therefore, even when the retardation which remains in the liquid crystal layer in the condition that the liquid 
crystal molecule has turned to the perpendicular direction of a substrate side cannot be disregarded, the high display 
of contrast can be realized in reflective mode by arranging the phase contrast plate in consideration of the 
retardation. Furthermore, what is necessary is just to arrange a phase contrast plate with the retardation replaced 
with lambda/4 plate 7 (lambda/4-alpha), and a phase contrast plate with the retardation replaced with lambda/4 
plate 10 (lambda / 4- (beta-alpha)), when the retardation of beta remains in alpha in reflective mode and remains in 
the transparent mode in the liquid crystal layer. 

[0092] In the transparent mode which displays by the transmitted light of a field which has a transparency function 
In the condition that the liquid crystal molecule has turned to the perpendicular direction of a substrate side The 
phase contrast plate which has the retardation of the above (lambda / 4- (beta-alpha)) so that it may become the 
outgoing radiation light in reflective mode and the elliptically polarized light of the same condition, when outgoing 
radiation of the liquid crystal layer is carried out is set up. Since elliptically polarized light with the phase contrast 
carries out incidence to a phase contrast plate with the retardation of the above (lambda/4-alpha), when a phase 
contrast plate with the retardation of the above (lambda/4-alpha) is passed, it becomes the linearly polarized light 
which intersects perpendicularly with the transparency shaft of a polarizing plate 6, and becomes little dark display 
of optical leakage. 

[0093] Therefore, even when the retardation which remains in the liquid crystal layer in the condition that the liquid 
crystal molecule has turned to the perpendicular direction of a substrate side cannot be disregarded, the high display 
of contrast can be realized in reflective mode by arranging the phase contrast plate in consideration of the 
retardation. 
[0094] 

[Effect of the Invention] According to invention of claim 1 of this invention, the high display of contrast is attained 
in the display equipped with reflective mode and the transparent mode. Moreover, when reflective mode and the 
transparent mode are used together, even if a dark display is attained at coincidence and it both uses together, the 
high display of contrast is attained. A gradation display is attained by furthermore changing a retardation value with 
an electrical potential difference. When according to invention of claim 2 of this invention the liquid crystal 
molecule of a liquid crystal layer has turned to the perpendicular direction of a substrate side in general and there is 
almost no retardation of a liquid crystal layer, in a reflective field and a transparency field, a liquid crystal layer and 
a phase contrast plate are passed, and since the light which carries out incidence to the 1 st polarizing plate turns 
into the linearly polarized light which intersects perpendicularly with the transparency shaft of a polarizing plate, 
little dark display of optical leakage is obtained. 

[0095] According to invention of claim 3 of this invention, when the liquid crystal molecule of a liquid crystal layer 
has turned to the perpendicular direction of a substrate side in general, the retardation of the liquid crystal layer of a 
reflective field passes a liquid crystal layer and a phase contrast plate in a reflective field, even if only alpha 
remains, and since the light which carries out incidence to the 1st polarizing plate turns into the linearly polarized 
light which intersects perpendicularly with the transparency shaft of a polarizing plate, little dark display of optical 
leakage is obtained. 

[0096] When the liquid crystal molecule of a liquid crystal layer has turned to the perpendicular direction of a 
substrate side in general according to invention of claim 4 of this invention Even if the retardation of the liquid 
crystal layer of alpha and said transparency field remains only in beta, the retardation of the liquid crystal layer of 
said reflective field In a reflective field and a transparency field, a liquid crystal layer and a phase contrast plate are 
passed, and since the light which carries out incidence to the 1st polarizing plate turns into the linearly polarized 
light which intersects perpendicularly with the transparency shaft of a polarizing plate, little dark display of optical 
leakage is obtained. 

[0097] According to invention of claim 5 of this invention, even when reflective mode and the transparent mode are 
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used together, the condition of the liquid crystal molecule at the time of a dark display is the same, the dark display 
which does not have optical leakage in coincidence is attained, and no matter ambient-light reinforcement may be 
in what condition, the high display of contrast is realized as a reflective mold, a transparency mold, or a mold in 
two ways. 

[0098] According to invention of claim 6 of this invention, there is little light which leaks from a polarizing plate in 
the case of the black display at the time of no electrical-potential-difference impressing, and the reflective mold 
liquid crystal display which has the display grace which was high on the occasion of the white display at the time of 
electrical-potential-difference impression and the color display by the color filter, and was excellent in it can be 
realized. [ of the use effectiveness of light ] According to invention of claim 7 of this invention, the fall of contrast 
which depends in the direction of incidence and the viewing-angle direction of light can be prevented. 
[0099] When according to invention of claim 8 of this invention expressing as the light which penetrated the 
transparency field when using a back light, and using an ambient light, it becomes possible to express as the light 
reflected in the pixel electrode formed with the reflector. Therefore, in the location where an ambient light is bright 
enough, the display which can be used as a transparency mold which uses a back light is realizable as an 
unnecessary reflective mold of a back light in a dark location. 

[0100] According to invention of claim 9 of this invention, the fall of contrast which depends in the direction of 
incidence and the viewing-angle direction of light can be prevented. When according to invention of claim 10 of 
this invention revolution of the liquid crystal molecule at the time of electrical-potential-difference impression 
should be stabilized and it gives the direction of rubbing of a vertical substrate in addition to the same direction, 
since the locus of orientation processing is no longer the same direction, eye a muscle stops being able to be 
conspicuous easily. 

[0101] According to invention of claim 1 1 of this invention, the retardation generated since the direction where the 
liquid crystal molecule near a substrate inclined is making the include angle of 90 degrees mutually near the up- 
and-down substrate, although retardation occurs in the inclination direction of a liquid crystal molecule when an 
abundance inclination is carried out to the direction of a normal of a substrate and orientation is carried out can be 
negated for the disclination prevention at the time of electrical-potential-difference impression, and the black 
display with little leakage light is obtained. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/8/2005 



JP,2000-047194,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



6. 



7. A/4fc 



2. 



5. LC«(__Eft) 



1. 



[Drawing 21 
6. gjfcjg 

2. 



5. LCJf(£_Eft) 

1. &«! 

1 0. A/4& 

9. {Sftfc 



[Drawing 3] 

7. 

2. ttg 

I. &tf 

1 0. i/4fi[ 
9. ffiftlS 



[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/8/2005 



JP,2000-047194,A [DRAWINGS] 




[Drawing 51 

so " : — 




400 



4 SO 5 00 



5 50 600 



700 



[Drawing 6] 




3.2 3.4 3.6 3.8 4 



4.2 4.4 



[Drawing 71 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2£00-047194,A [DRAWINGS] 




— -17 

[Drawing 9] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 




[Drawing 10] 




4 00 4 SO 5 00 5 50 6 00 G 50 7 00 



[Drawin 




SIM 



Butrn 



3.6 3.8 4 



[Drawing 12 



1000 
900 
800 

* 600 
















5Xh 






















































































400 




























say 














300 






















200 






















100 
0^ 





















-5 -4 -3 -2 -1 0 1 2 3 4 5 
A./44SiaB*^n«flttfltl 



fDrawing 131 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2000-047194,A [DRAWINGS] 



Page 5 of 5 



a* 



Hi 



4 



H 




04 




3 2 



O rvj tt 



3= H> 

° 5 * 

U~ CO — • 



4< 



G0 





\ 



-J a* 



s 



3 



r*. cm ^* in — 



[Translation done.] 



http ://www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ejj e 



9/8/2005 



(19)0*8^^ (J P) 



(12) 



#§82000-47194 
(P2000 - 47194A) 

(43)&H H ¥J6K12^ 2 ft 18 B (2000. 2. 18) 



(51) IntCl 7 




F I 




G 0 2 F 1/1335 


5 10 


G 0 2 F 


1/1335 5 1 0 2 H049 


G 0 2 B 5/30 




G 0 2 B 


5/30 2 H 0 8 9 


G 0 2 F 1/133 


5 0 0 

O V u 




1/113 R 0 0 9Hf)Q 1 


G 0 Q F Q/35 


3 2 1 


G 0 Q F 


9/35 321 SC0Q4 








/NPH<Jv D H -'is. v ^ ha, 1 1 v_/ Vdb. it* >4./ 




1 0 — 1 98464 


(71) fHIA 












(22)mKB 


^10^7^148(1998. 7. 14) 




^E«5f±IRmfsr^»KS?l&Hr22i»22# 








^# us 


(31)fllifeti*3g#^ 


WK 3 ^- 359047 




AR^K*PBr(&!5KSflilBl22#22^ -> 


(32)«3feB 


¥J5£ 9 <F12/3 26 B (1997. 12. 26) 






(33)fi|Jfeti^3gH 


B* (JP) 


a2mmm 




(31)«jfe«^3B#^ 


«T»T10- 142412 




AR^|gm|!5rfS»Efi^"rr22#22^ 


(32)«JteB 


3F/&10^ 5 n 25 B (1998. 5. 25) 






(33)«tg«3e3IH 


B* (JP) 


(74)ttSA 


100103296 



















(54) kiwk>«*w sss^ge 



(57) imm) 

S«l(^fiMWi3«i»!iK$tb. S«2 
ixfcfflS©SM<Offi{ci/4tR7/JSgB«$n, 1/4 tg 7 

fci$©«*#^<0fttt*ifi]i:-»£ii--c^3. 



6. OSjfclS 



7. A/4« 



2. &ft 



4 . *Jfc\«fi. 



LCfMii:ai6]) 




l. 



B32000-47194 (P200O-47 1 94 A) 



1 

[#f?W#<£>«Sffl] 

1 wte^MtSis 

BtFiEm 2 nu%^Wi t mmm&m t <ommv htitcm 

Bo 

ffi 2 ©tirtBSItt© y * -t 1 - v 3 yj)U/4 *#fcKj£ 
£B 0 

^ 3 ^ « natEss i <D\-mmm<D y 

9 -7 s — (X/A-a) 

r b Sr«S»i-t-5BI*« 1 KfBtt©^ B B B **£e«o 

- -> 3 vas. 3 -hMejb i <Dmsmm<D y * -9* 

-v-gVi&S (A./4-a) AMES 2 ©{fltfBf&K 

©y^— U/4- (0-aJ ) *#K1S' 

5 ] mmm i ©(st«n«&trjB 2 ©tttm* 

1 Wimw&bntiir'ft&frA 5° -cfct), A>o. 
4 5° MVttfa\zBfe£ixZZi:*¥fm}:-tzm£k«k 

T^SIBo 



2 

X/AUb, 

mm 2 <nu%®. b mm&m<z>fflKm-t W;i2© 
huib^i <Dx/AfabWi2<Dx/Am<Dmmm±. m- 

tc*-< ?/i<tt&mto-fz> z b &w&b-i-zm$im6nm 

[BI*JS 111. 1MBWl&M# 90° h t ft 5 £ 

lEftcOfSal^^^Bo 
[?§PJCDS¥^iftIftPJ] 
[000 1 ] 

40 [0 0 0 2] 

[f!e*©a«] ?S B 3 B -rV^^H'(i. CRT (y^^V 
m ^EL (^u^ hn/WS^s/irv-^) t»±Sft!9g 
f>fi^LftV^fc«), /<y*5*f hS:fSft***-T-©# 

so [0003] SttSrSAS^BT-ffl^fjixS*^*- 



B8 2000-471 94 (P2000-47 1 94A) 



3 

7"s/ K*-^-f y?) •=£■— h\ STN ^^f^ 

tT*3^r*5 9, #J;Ltf(fc0f!¥4 - 7 5 0 2 2#-&$8,&0 ? 
^BS¥7-2 2 8 3 6 5 #l.lBfl , 7n:£;h.T^3„ 
[0 0 0 4] 

h** h*- Ktt. SESiMF-tfiJKSrattS-ltfc 

[0 0 0 5] ¥tfffi|6]«L< MSlSjcD^ 

SEEPPAPNffc:S!Kffif-MUTSit*|6jtcffi<*s s ffifaBS 
it tc: b * ^fc *^f B S ©«JBSt *tt 0 ft&ft < , g 

[0 0 0 6] TN*- RRtfS TN^e— K©8£ift*^I£ 
[0 0 0 7] 

btufc^ i <D^%^wct , tuta{tii*s«©jSf s g t tts 
*}-©aici§;itbH7t^2©ii^t#st; iififES? l ©Olft 

fcSB 2 ©tefSStSi Sr*i-S C t f 5 0 

[0 0 0 8] Sf*JS2 icfE^©^PJ(±, mIiE^S©?S 
^T-^ia^ffi©SE^[6]l-|6]^T^S ttlc, itu 

iEm i ©te#3M« t huis^ 2 ©tetsas© y r~> 

S®ffi©SB*|S]lci^)^T^.5 t tic. SufESSt^© 



4 

?Sf a S©y >-■?*- V#a©»frtt, HufESi?2©{4 
t§M4£©y r-->3 V# U/4-a) *#tct$^ 

[0 0 0 9] »#*4 fclMWJJBWtt. SiffE^faS©^ 

IESlt^©^SS©y ^— ->s VASa, itufEjS® 

KDtiLmmKO!) f—f-i/a^tf KX/A- ( /3 - 
a) ) MiE^2©^H«©y ^—r'-->3 > 

3» l»**5k:«att©*Mtt, MfESg 1 ©fetBilS&tf 

-C*>0» rt>o, ttilE^2©fi7t^©SjiMimiiE^2 

[0010] «*3g6 fcKtt©*9!»±, 
U itfJfE-^Kig t WIEte*S«oMfcft 

n,m<Dffl\=.wtvhtitix/AiR&mis. tuiEA./ / 4«© 
iijftttt, mw.M%.fc<nmmmzfti,x a 5° mvtt 

[0011] l«*JS8tc!Ett©^0Jtt, Sltli^^A 

ffitclS-ft fetbfcJB 1 nm%WLk , MSE«i**«oil(HE» 
f B @tttSM©Bo^»tbtufcm2©^«t. huIE^ 
1 ©<B3t«i ffirE«ftJB©IBfcRtt btufc^ 1 © 1 /4 
«i , BtJlE^ 2 ©ffiittSi MfBiSAJlomicKi't bttfc 
B2©A./4^5r^b, BiJlE^ 1 ©ffi^ttg^O 5 ^ 2 ©<B 

*«©aia«ittiBi-*ipi^R3e$ix» mmmi<ox/A 

40 «i^2©^/4«©iUSf(S(± > m-*|fijt?, J.OHUIE 
S 1 (DUXMRlPg 2 ©ffi7tfe©Si©WI->Et LtT 4 5° 

[0012] m*m 9 \csm<o&wte, mitE©^ i ©d 

3t*i:Jll2©ffl**«)Mfc / >4< t hiik<D%¥ffi&m 

z&irz-kzw&k-fz,, m#m i o iz&momm 

*m\i-tZ>Zk*W®ki-Z>> tf#JSl llc|E«©^0^ 
(4, BaiES9!*»*t9 0" V 4 * h t «t 9 fcga(6]^S 

so [0 0 13] £tT»c**Mk:J:4f^ffl»c:o^Tttaj-*- 



1* |U) 2000-471 94 (P2000-471 94A) 



5 

T-tt, »ft«©«ai#*|pl©!» ^— t'— V MbBft 

j« a*o (MBisi*- K-ctt, wmmfttkn. w-mz 

TS*t Uff tNKM i m 1 ^>te^HS^iiig LTf 1 © 
3^-f-?)^^d 5 #^7tfeBt^iOSpI|gi:/f fife, 

» LTRtt US^fiS £ £ 1 ©teffiSStgSriiig Ltf 
l ©«3t¥»fcAlt-*-SWfc, ^ i <D®?t#S<oSig|ft 

[ooi4] mmmmzm^zmt&vmmyt'em^&n 

frSi, *2©iH3t#aS:iiiaUA:ia*«**^ H2© 

[0 0 15] 2 fc|E«©aft**«ltfc 

A,fftiv|*|g-efi, fll^AltL^ 
««-CS*tUTHHE*lfil*Sja»<EU*:RflS3ti:>iC9, 311 

[0 0 16] ««#*|6Uw»ftJBfcJ:5liJB!ff*s 
T\ W, 1 ©(H*¥»KlAat LfcfttfRIt LTff t/JB 1 © 
fffc«ftfifc##££TAl*£ii5fc». 

[0017] *trfciSja«w6Sr^i-5«ii«oaia3t-c* 



(5 

iSi§ LTf 1 ©{STfc^J&cojg^ttli itt£1-5iMMHtti: 

vis^ti-Sfc*. m 2 b'AJt Ufc3tds» 

1 ©fitt^»li:AAH-*IR»;:« 1 i: 
¥fT*{H#J&& 1 4 o TAW $ ^5 fcftRtWS*** pIIiB 

[0018] Lfc#ot, RSt*- KJS-fctfxSi®*- K 
■o iRlNf»c:^;iitt©4^Bf**^"lBgi:4 , 9. JDB7fc 

[0019] 3 KifBttoJKAX^SItK 

7* h©il i^^Hm £H-5o R*t*— K-Cfi, M 

fc n i * o mihm * ail l tiefii a» e> m*t -r 5 

b*, n(H3t*»5>i"ix7t«!Rai3ti«:i 0 r©tt©*tR 
«3t»±. AttB^ifttB^g oKTtifc^figT'foSo C© 
fcsb, ^lcD{4ffi^teSriiili-5^^1cDM7t¥S©S 

[0 0 2 0] LtiSot, a#t5y^-f-> 3 yi5 
M.S.-Ct.^.v.^-g-^.tRltMt Lt.3.y [-77 hcoiSv.> 

[0 0 2 1] *I§BJC0|»*3J4 ^Kfg©SSffi**^e{- 

^ii^L, Rit*!l«S:W-r5fiB«-cn«3tt*0. sit 

i » 1 cDil7t#S©Sii«i t ia^-r 5 H^iSTt t fc a. 
[ 0 0 2 2 ] ft^j8iaHifi6S:^ri-5fiHlgt©aiS3t-C** 



ft 132000-471 94 (P2000-47194A) 



7 

K©ffl»3ti:^i:*«S©«nffl3t4:45 J: 5fcJB2 

A<fchr<5©T% *i©tttB£*«rifiiBLfciS, lion 
^t^^igiittiil^t-SiSi^ii^t ft 9 «ft©'>ft 

[0 0 2 3] *«MOS»*3S5»c:aE*©»fi*^««t 
*t>fB5¥ftflfj#T% .*MfcP3«**Alt**« 

■e# So 

[0 0 2 4] ^noMsftgetGftojKA&N&BK: 
fs»3f o T*fc 5 , mn^PPJDBtiw A# ftH U"OwftSfe e> 
8 KJE*©»i&*^*Bfc J: tbfi> Hffl©>fcasi*i ^ 

i^*S-Cfl*J*LfcKlt*ffi3 T-©S#t7t£fiJffl LT^-T 

^;iT?3yF7? hroiSl^^^PrigtftS,, -£© 

[0 0 2 5] -jRK. 
SffrSr/B^fc/--vy '7*7 7* (£iTNB t^5) i/ 
— vy^y^f t> (^TNWti/^) (D*^^E~ KdSfc 
.£„ NWT'liir^^.t y7/^-ffcU:tt-U-Tfllfc:ft5iKiSyi 

y zrmtKttLxs \zttz>m£km^ 4>fMnwE#&ft.-r 

5 0 -5rW7t«)NW-efi-6:/u^^ yT'^bfci •? => > K7 
* hJfc#*lX3Mfc-t-5fc«>. *ttS©-fe/i'*+ 77**1 
W^i45, MUX, NB-Clit/1'¥+ y^fC-ffctt: 

[0 0 2 6] TFTJK-T-fc^|Sfe*SdfefCH*«ai 

ic'EPAi $ *.6 t ft 5 » T'^F & a* s n fc ft < 

©J: otamm%(oh t xh=>> h77 hroiSv^jJsg 

[0 0 2 7] 7 XtF!»*« 9 ^EttOffi 

[0028] *&w<om#m i o (w3E«to«- A^^ss 



(5) 

8 

BEl6li84JIte#4' 7 A'WfcS'iSll U«EBl*PB$fc»ft^ 

©lWA*[iJ)-^(6]Xft< ft 5 fc«>ffiB#B £*>»;*.< < ft 
[0 0 2 9] *«M©8»*« 1 1 tc|S«©?ffif B «^gtt 

tcttutf, Hffi^pB*©^'^^^ y^-->3 >Kih©fc 

° ©^S^rft LXi/^fc*. Itt5y^-7-/ 3 y 
[0 0 3 0] 

^©SW*©iS^W*fT'^tt«H3/5*ff^^tb. »£2 

[0 0 3 1 ] Kfttt«3.Rtf*tftmffi4 0»-&J|5 tfif 
■f-5*B»j:tt-tn-?ixSiaiaifiH40KiRlJ« (81**1") 

mmzirxtov . ^mnm^m. '>ft< t 1.-*© 

Efa&SKj; t), «ffis©aB:*[6]»-MLt:o. i* a> 
fes' aAo-^fA^o.... ...... ..... ,. . 

30 [0 0 3 2] m&m 5 ^»±*©^m^S*'t4§:*i-^B^ 

[0 0 3 3] K||5 0«iHtti LT, Ne (*fif3t 
td^i-SffitfT^) = 1. 5 5 4 6. No (jEfjfftfciaH- 
5>8*T*) = 1. 4 7 7 3, AN (Ne-No) =0. 

40 o 7 7 3<Dmmm^^m-r^m^Bnn^m^'tz 0 m 

S 2 ©>*[6]miS 4 1 / 4 « 

7*SE«$lx. A/4tS7©«M*4f±, ^Bie5(C«JBE 
^^PUfcf^©?S I f B ^ ; f-©«tt^rSl^5tLT4 5° «!} 
S J: 5»-E«$HT^»4« 

[0 0 3 4] A/4«7(iil^iB7tSrR{l7t{C, Hfll* 
SrK*ffl*^*jt5t<0-e*)5 o a./4«7fi. S«2 

[0 0 3 5] *«ififc«9f*ttfc 



ft B3 2000-471 94 (P2000-471 94A) 



9 

»c:ffl*«6*s|9;»tP»ix, {gft*R6©igi®tt£;i/4tg7 

[00 3 6] @7 (a) \*nmWmi<OT9 7-4Zfi' V 
V ^SffiO^ffiS^U 1217 (b) ft® 7 (a) (75 
F-F*fffi<75»fffiEISr^-t-o :©7^r-^yvh^7 

3, FK^Ii2 4, »§Iil2 5 > ^-Mft» 
St2 6, £fttt££2 7, ^y^^h*-;U2 8 > If a 1 
^2 9, S*T*®3 OMiTP?,. • 
[0 0 3 7) ffi|b$*tt«2 5(4, KW^W24i 

^jf h*-/P2 8tt, Ktt3 0i»gili2 5£r« 
IBM" 5 fc * t^Jf miftlMI 2 9 £fg P, tix V* 5 o 

[0038] mi 3&m^-cm&Mi&i <omtk$tw&w. 
\ztevzK<Dmmvimzmwirz> 0 mi 3 ( a ) t±ms> 

3 (b) i±m&mfcnmi!>WM£Kitt3iitt*<DWr&*7F 

[0 0 3 9] Ell 3 (a) tcioTH^Srlft^i-^o 
013 (a) ©±ffla»fcffi3te«6*ffi*»fcAofcAlt3te 

[0 04 0] X/4l£7f4, {Ifttg6 ©jSilte^fai: A. 
/4S7©ffi»^4 5° fcfciJ: SfcKHSttT 

5 ie MP L T V ^ 14 , A co^m^m^tt £r 

« j^aifffc ib si; u -c *j t> ; A«-t- 4 3t K 4 tt ft s 5 

-f 5 r £ (C 4 o T dfe D 5 fitfBHf4 IS 13: 0 X 4 e 

[004 1] ffiot, 1/4S7 Sriiig LfcRd}fc©}t 
(4, nflB3tSr«)$i'»=«JiiJi5S:aiS'u, 1 

©3t(4, ttft»5«r««2:£|p|fciii§L-0*#, RMft 
X/4*R7fcAltS*LS. 
[0 04 2] A./4tR7{cA«$ixfcRii)t(4X/4« 

4R7SriiiiUfcHi»ffl*f4. <l*«6©igi@$AtE^-r 

[0 0 4 3] (b) lc4oTe^^SrtttBJi- 

5, 1213 (b) (4, ffift«5(dmEE^^7JDi-5^'g-T'fc 
9, A/4tR7 &ai§-t-5£-Cf4[H3 (a) PI — "C#> 9 

[0 0 4 4] 8fcftJf5te«JES:BM)P"*-5£. StRffiA^ 



(6) 
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m&%fa\z&ftLX\,^ftm&ft*\*mmfcbfrW-Jjfo\z 
R*t $ ixfc^ £ 5> {^?SftS 5 -Cfijtjjs^b U A / 4 * 
[0 0 4 5] ^c0B$O^ft^tcTOP$ix?)fl;JE^ffi«i- 

5 ©ttffiSljJS i / 4 4 5 k:«tft$H?-©K 

l/4«7Sraofc«onffl3t 
(4ffiftS 5 &ai® L TRWtli 3tiL-fci# 
6©8i8Wi:E2SE-r5E*iH*fc*!K WtfJRiMi 5 & 
aaL-CRffl3tel-*o/t«fcX/4S7Srffli8L. <B# 
*6©i8iatti:¥1?*iB:i»fi3t»w/j:*) % {Bftlg 6 £i§i® 

[0 0 4 6] ^oT, ^A^5tcmflE* s fPJP$ttTV^ 

[0 0 4 7] H4I:, HJS^fS l ©iKi&^TniSSt-Js^ 

t, Ml0t^t7^d = 3. 5 6^, 
©tefflHSr d AN=0. 2 7 5 2 t Lfet #©S*tS?0E 

1%' ::r-, i2i4f4s:w«**^^uT<osEAWStt 

_*3tH*0»3tRWSr 1 0 0 t.UT^S. 
[0 0 4 8] 0 4Jd^-t-«fc v jKH%^5tc:®ESrfnJPL 
T W«ev>Pf*^i . HflE 3 . 2 5 VPf)J!jP^F©BJ.**(c*5. 
so PT, 400nrai>?)700n raCift^f 5 0 H 

g 5 OPPJSPmjE*? 3 . 2 5V <Dm&> %<o^m 
75 5 #bH. rtu(4fflv\Tt^fl5)tS6<OJSi@^i:{JI3:|Sl 

[0049] I2i5f4 > mi&Mmi\zt5\<*xmg,m<a-£/i' 

^+?7'^d = 4. 5Mm« MI©flSi5rdaN = 
0. 3 4 7 9iLfctt ©S4*S!jKfi**S«oaiIA 

40 jtSAt^ttSr^i-jflEBsW-lr^^^ •y7°Srd = 4. 5/, 

iPLTl^i^Btaini:. mff 3 VPP7JP^F©W*^td*5V^ 
T, 4 0 0 nmA^ 7 0 0 n mOM «^f5 0»1 

5-.©f(l7JPfl;/I^3 V©®-^IC, -fe;Wdr*-t y/d = 3. 
5 6 /i m©SlWatt*a*3S«i:l«ltRtCilft4 0%©S*t 

[0 0 5 0] BetcXlbKti l ©SWS^ft^^^S© 

SHAItSES^B#©K* 5 5 0 n m -C©-fe/U^ -y y ^ 
so i =^ Hrb©K#?r^i-» I2I6»4 > ^B^WffiffiH 
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t5„ HI 6 lOTti mMMWi l ©gttl^^a 
t*fi, tSbbJI ©-e^-v s/7*fe:|ll#*ts< =>> hJfc 
5 o o W± LTI/^o 
[0 0 5 1 } iot, $fP B Ji5lrmj££i=pAp-f 

[005 2] HI 2K. A/M&7<Di§®W£fil7tt£6 

ftlrt^btt\ = V h7* hit 5 0£A±yiq#^H, 

[0 0 5 3 ] ^oT, flBJfeKi: A./4«05fi9-&fc*^ 
*J^T, A./4«7cOg^ttt^3fete6coai§ttW^^ 

B6, 111 7 tt^*/K&*ffiR*t<D 

[0 0 54] *H«IJ»ffiT?ffl^T^5fifll[Kl6l»ft«-«- 
X — ->a >£(5i3f0t;i-?#5©T\ y— e JJ— 7*7 V V 

[0 0 5 5] (mMB1&2) *&W<om&MM2K^\,^ 

xm 2 t?javveiMW-5. mmmm i±m-(Dmm^ 
ht£% m&m 5 $ ttr ^ 

[0 0 5 6] SltmiS3. ®P^mffi8&tmiS]®g4<Z5 
S 0 «fiJi5 0jSft^f±. SHffiiSH4©Ki6ilBtfc:*tt- 

[0057] ::t*, ^ttm®3fi® H B B gtcmj±5r^R 

ft0 5 ©ttfitm* Lt, HJfeJfcf&l tlsJCN e = 1 . 
554 6, No=l. 4773 (DmtfrmmJj&ZftirZ) 
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[0 0 5 8] mm 2 (D2tfanM4ifiMj&£tl1ZW<DBL# 
ffi{Cl/4«7^ifi»$tt. A./4«7COil@*4(i, ft 

LT4 5° «»t5J:5K:Blt$ixT^5. £« 1 ©Sit 

«s 3sr/jgajm^ 8 &wtj&zixiiLm<DKttm\z\/4 
&i oa*iaB$*-u a./4^i ocoigiswtt, a./4*s 

[0 0 5 9] ;i/4«7©StR2 £H^#«©ffifcflJ# 
« 6 * / 4 tS 1 0 (OSfi l t ttK*NMkHH3te*R 9 # 
>o *jx-PHt8!i:r$>-C*5D, (H3t«6iflS3j6S9oaja«i 
(i. a./4«7 & X/4^1 0Wiilg*4{C*tLT4 5° 

[0 0 6 0] 1U8 (a) \±*3mV>mfcM1&2<DTt ; r 

v v ? *&m<D¥-mm$:^L. ms (b) urns 

(a) <OA-A»fEO^ffil§ISr*i-, 7^f-f7*-7h!j 

^^ssii, y-hffii»2 i, 7-^ia«2 2, mw>m 

f23, Kn'yig2 4 i liftman® 2 5 , K 

si?53i&i*Bi2 9, 5Wffl^iii3 o i^ffl^ism® 

20 3 1 ?rftt^5 0 

[0 0 6 1 ] ffi$]®&m.M2 5f3\ KWyfi2 4i 

- h Gift 2 1 tfi«U*«i»«Sr«jSLT^5. = 

* h*-/V2 8fi, iSigffl^**®3 1 tffitb^*^ 

[0 0 6 2] ;©7^f ^7*7 h U ^7lIli-oOi 

[oo6 3] ii 3*ii ^xmmmm 2 o^as^sis 

tc: 43 It 5 7t coSiittffi SrtttBJi- 5 o 

[0 0 6 4] El 1 3 (a) tem&m 5 {cmJ±^fPAP$ix 
V>!fevl&**<O^Sr^L, Ell 3 (b) 5 tc 

[006 5] gMtS 3 ^fl-f-S^fillSS 

40 mkmm<ommx~m&&'simx'hz><Dxmwte i gi&i- 

5. Sl 3 (a) , &I5EI1 3 (b) <D^(DmS$.XhZ> 
awa«8*s?Bj«S*bfc««0*©ttttS:8ttW-r5. El 
13(a) ©T«y^b)tM (El^iir-f) t«toT.fflit$ 
*t*:3tliiB3t« 9 -C«*« 9 ©SiStt^-S LfcK^il 

[0066] A./4tSl0f±, l/4fa 1 0 i(B>ttg9 
«5j8iSI**lSiOiI5i«i*|fiias4 5* K*SJ:5£B«3 

^ai^5tca^^±LTv^«f^»-a-»±. A<o^m^^ 
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AS 5 ©JB*r*«*tttt«*>i"d»-C*> 0 . 5 
£jgi®-rs r t «c j: o t£ c -Sffrfagiififf o -cfc 5, 

[0 0 6 7] ttoT, A/4*l 0*»btHW$*t5n« 

[0 0 6 8] a./44S7*»p>tai**ix7tElliai*tt. fi 
5fc*6^ii*»ti«X+**rtoWIMH*-e*>9> «3t 
*R6-e»iR$*L3tttaiSU>5t^. ffofsJf 5 1;: 

[0 0 6 9] ifctClDl 3 (b) tCioTe^^tftBJ-r 
5.113 (b) tt«iftJilC«ffiSrE|lJP^5#&-C*)9 
1/4&1 0 £-fta s iii©i~5$Tfi|g] 1 3 (a) i Ir)- 

[0070] Mlsiciff^Mtsi, K*S*ffi;*> 

, »ilt>JtLfcl/4filOHC 

Eisnuitfctt'ifei". flKtsesrau-catJ^aiii-a. 

^co^ro^AS 5 (d TOP £ 3 ^JE Sr^Si" 5 r £ -C. 

[00 7 1] 5 ©<ftffiSS*S 1 / 2 

«Ms-fc*HESrWAi-t"-*.-£. J. / /4*g. 
l 0 Sriiofc^oniH3tfi?KSS 5 ©-feyv-j?(D#^cDlte 

it $ H5 n{B3ttt a. / 4 tg 7 £i§ii-r 5 1 iBsttg 6 <om 

[0 0 7 2] iot, HlS^|g2-e(±. S#t«H3CD^ 

s isnfefcfc*. m 9 \zmmm 2 

T, KSl®*-"'^ t •> / d = 3 . 5 6 nm, ifcfeJICO 
fifi?d4N = 0. 2 7 5 2 ©aiSSItWffl®}ftfi** 

[0 0 7 3] m9&, S«fc*tLT©SEAltSe£* 
B*©»3ti8iaSr 1 0 0 t LT^5. H 9 fc^-ftHM, % 
&J§ 5 Id mBE Sr EP 7JP L T ^ ^ * i . mjE 5 V TOP 
^©WSirMCfe^T, 4 00 nm*5)7 00nmCStS 



€ 5 ~ WTOPIIJE^ 5 VCD^-£\ |<!3 0 %(DSlt*i5# 
feiv rtb«ffl^-C^.5ffi3ttg6<0@ii*CD8fi|flST* 

[0 0 7 4] m 1 Otijllfe^2<D^S*^iSSf-*5l'> 
5©tffiiS:d AN=0. 3 4 7 9 t Lfci #cDj§il& 

3. 5 6 Mm©aiaRWP5fflS!»c**^3fi«i:RI«t-. 
APBfcDI^^ClJo^T, 400nraA^7 0 0 nm©iSt 

ji — ©top^se^ 5vot^i;»4 o%<Dmmmtfnb 
[oo75i iii izmmnm 2 ©aissiffifiisiRs 

^^ISg©a®?a^t?cofiEA*tfiES)t^c7?&S 5 5 

20 i". Ell lf±, JfSfaOfitnSd A n*s 1 /2jRft^#$r 
■Mfc-rmJESrTOP Iti^LTSo 

[0076] z<om\c^ ±^vv7^m&m<mwn 

• Mt.8 0 0E1± % S*tm^3ro^TS*tS^A 

^TiSt Ltffl^5i^=yh7^ hit 5 0 0J£1±£ 
«M*LTV^5. J;oT?i$A®5(cmffTOP^lc, fiflM 
d A niS l/2«ft*#Sr»fci-|»9 = >- H5^>Jt© 

... r.t*?nrte-c.*>5». • . ..... ■• . .-. v .... 

30 [0 0 7 7] Ell 2(ca./4tE7<OiiifittSr<i3t«6<Z) 
ailW(c4 5° ^(tfc®-^5r0° i Lfc«-^<OA./4tg 
7®ig|4©M©fht3yh7^ hibOD||#$r^ 

-To r^-e, A./4«7©aM««o^a<o-r^3° « 

*tC3^ h7^ hJt5 0^±*q#fett. 
[0.0 7 8] t¥oTT, MliaOTt^Btv^Afiy^^ 7^ 

***S"srtgtc-fe-5. lot, 1 ^(O/^/WT'MliacOTt* 5 

so ioo79] iot, ^(ommmm^m^mm x v t> 
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[0 0 8 0] *Hi£^flgx-ffl^-ci/^SBiSrS]^TO 
x-v-3 >-5-f5irotcT'#?)<D-e, j—*y—-7=7y>r 

So 

[0081] (jaaj^fi 3 ) *&m(omMj&m 3 icoi, * 

Utt^ffi 2 '£ *i§ (Dffifc In o 1^ T M: W 0! * . H 

«fi^«8 3 *Sl t«3t«9©M^l 

<Dm\^x/4m7 tyt^tiammi i^wl-c^Sc 

[0 0 8 2] ^i&Jf 5{cmjE#WJB$*uT^ftl^§-£' 

[0 0 8 3] ^*[6]tStR*fl5tcStt^«Kb 

8£.&Ji 5 ©*©A*r*|6l-^a'**|6n?38*i-4«i!i^ 
AMI 1 1 , 12 £IS:tf 5 - £ £ 9 . TfcfaS 5 <D%OX 

* ht^iSTSrKltT-^So 
[0084] SfcSBBei^jStPB^ 5 •cmjEEP^JD^tCjg^ 

[0 0 8 5] HftJK»3-Ctt^/4*i:3t^*l«*S:SiJ 

msjeii 3 -eii***ifliJi i it 

fltJI 1 1 fc-lti: LttxtlV 

[0086] n^tii 3 xtimm^mmmm^mx' 
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T, <H3t«6i:Slt«ffi3©MfciRftJi5«>jRft^© 

1 nmmmwm 3 r*»4, e** t ***©*&^o 
[0087] rn&tem 1 nmrnmrnm 3 ©rftcD^m*^ 

M^SrasiP-TS r £ J; 5 ; fgJEHliP^{c:^f B ^SrJg 
^^y^-Va vB&lt©fcft*tRffi<0ft»#|6]K:*tl, 

[0088] njsjgii 1 jsmm&mm 3 a, ^©sim^ 

[0 0 8 9] ?SS^* 5 «tfeStRffiODSjt^[6]{3|6l^T 

(a./4-o) ©y 9-7 ! —>a vSrtoteffiUESSrie 
[0 0 9 0] RW*- KT(±, SSfaStCli, H<B3t^b 

*A»&r;h,fc«!PJffl*i:fca. r cot ^W^n^Tfeti^ 

-rstfiTt^ecoSigfAtit^-f-s E^ffijt t ft a , 
[0 0 9 1 ] ^oT, iKA^#S*ffi©ae*iSi^iS] 

UX'£te^m-&X'i>. *<OV 9—?—*sn ^Sr^ItLfc 
{4ffiMffi$rie»i- S r t »c «t "9 Rlt^e- Kt?a v h 5 ^ 
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TMia, gig*— h'V(tP<DV #-7*— v-g V#g|#L 
Xl"Z>W&, l/4S7ICftit (1/4-a) <DV# 

-f-yay^toMS, i/4«i o\z{Xz-X 

(1/4- (0-a) ) COU ^-x-v-s V^t-offitB 
[0 0 9 2] 8S#ffiST#-r5ffi«©&iBft-C**S:fT 

W*irac*tiO*n**ii!c*J:5»w±IB (1/4- 
(/3-a) ) x-v-g v£fco&tBi£&rtSf8:3c£ 

*'«MfctB!i*:tf LtoHlRMfctfilE (1/4- 
o) coy ^-x-v's v^-to-fctB^fcAW-t-'S© 
T\ ±IS (1/4 -a) coy r— Va 

ffl* i ft 5 *2f ixc7V> ft i/^Bt*^ £ ft 5 . 
[0 0 9 3] fifoT. ^ B B B^T-^atgcBcoSii:^rfi]{C(6] 

^T^3#f§co$J,SK:«#1-.5 y ^-f— > 3 
{SffilS^SriES-rS ^ £ «fc 9 EStt- Kl?3 > h 7* 
[0 0 9 4] 

hcoffiv^^^pltgtft^o Sfc, K£Mr-K*5 
ft!9W*effflbTt>='>'H7^ h<oSi^*^s-sTt6£ft 

[fil^Tt^t^tc:, ^f B gcoy ^-7="-~>3 V^UtA/ 

'>ft i ^mm^im h 5 . 

[0 0 9 5] *»W©»*3S3©*M»::J:Htf, ffiAJi 

i8U Jfn©«3fc«fcA*K-*ft#. ■S3t«coSigtti£ 
»£-f 2> Bttffift £ ft 4 fc fcJt«^W>ft k 

[0 0 9 6] #*?fJ©»#«4©38g!U: J:*ttf. 

fB3iB8ll$0%AJi<z> y * -x - ~> 3 vris 0 fc'tf L 
U » 1 0«3t«twA»-*-53t*s. ffl3t* 

[0 0 9 7] **W©»#«5©*M»wJ;ixtf % 



(10) 

&ft*<Dtkffifrmcx'h<Q , piNf^^tiittofti/^*^ 

#*r«£fc0. ®H3t3SS^if»J:5ft^fi|-e*>oTt 

[0098] *«w©ai*«6«3*i!njcj:*ttf, mn« 

«fJUfc.fc*Ltf. ft©A»#l6l-^«fc#l6Jfc##-*-5 3V 

[0 0 9 9] &&W<Dft#m8<D&W\Z£itlt£. ;<y<7 
ftv\ «ffl*4:?ijffl-t-**e-f±, RW«ffitf?KfiRLfc® 

*mw-*iv^TK*t Lfcft-cj^fcfrft 5 r t#«rsgt 
*m^z>m&mk ^xm^z^ttf^mtemmmmm 

[0 10 0] *^gP^coif*3S9co^BJ^J;tufi\ ft©A 

<<fts, 

[0101] &&w<Dm*m 1 1 iHtf . mjE 
y ^-x-->3 ^as**rsdsr *«f*fi©»[fi 

^<o^Lfc^|Sias±TcoS«W-ifit?Sif-'tc:9 0° co 
[Elfficoffi^ftlftBJ] 

im 1 ] Jt&wnumm 1 asitsftift*** 

ScOWE*^l2lT'fc5o 
[ID2] **W©|llfi«llS2fc*iJt5jSiaS*fM^a!* 

gco-fe/w^r-v S/^d = 3. 5 6 m m<OSKAttSitS7t 
[IH5J t*ilt4RJtl!Kft**8 

gC0-fe^dr>s'7°d = 4. 5 ^ mCOililAitSBSTtBt 

©#3fcR*t3i*H4ia-e*>'a. 
[in 6] ^nontt^iii] »c*i»taswi!*fi*^as 

ScoSilA*tSilSjfeB#coR*5 5 0 n m T'CDir/P^-V 
so ■yv'b =<> h? x hitcom&MX'fo&v 
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[010 J *^P^(OX^fli2^^^5ir^^^^^ , d 

[mil] *«won*?giB2fc*5^5aiasitia5ffla 

5 5 0 nmt^t;l/¥t y :/£ ^ >< h 7 ^ hJt^MAIil 

[eh 2] *xmntt : &ib2t£t5i'tz>mi&BUttvim& 
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7ttS(OS^tti^4 5° #Utfc©<&£0 0 tlfei^, 
[Ull 3] ^P^(D^JS^flglSO ? IIISff^2(O^f 0 ^ 
1,2 X« 

m&m (SBefi) 
9 «*« 

1 0 A,/4« 
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